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120=2-29/37 
_ AUTHOR: Shchukin, Ye. D., Pertsov, N. V., and Rozhanskiy, V. N. 
TITLE; A Method for the Investigation of Irregulerity of Plastic 


Deformation. (Metodika Issledovaniya Neravnomernosti 
Plastiche skoy Deformatsii. ) 


PERIODICAL: Pribory i Tekhnika ixsperinenta; lever 
pp. 98 - 102 (USSR}. 


ABSTRACT: Jump-like deformation of metallic mono-crystals at 
constant loads is fully discussed in References 1 - 3. 
The results of previous investigations have showm that in 
order to obtain more accurate data for the investigation 
of the effects of evalanche shear, the sensitivity of 
the channel 1 and the frequency pass bands of the char.nel 
R should be increased. In the present article the authors 
describe a method of continuous registration of small 
sample deformtions with an accuracy of dovm to 5 and 
frequency pass band of the channel O - 2000c/s, and of 
Simultaneous small changes,of the sample resistance with 
accuracy down to 0.5 x 10~ ohm and frequency band from 
a fraction of a cycle to 1000c/s. A schematic diagran 
of the mechanical part of the apparatus is ziven in 
Figure 1. It is assembled or a vibration proof and 
temperature insulated plate, the sample used is a wire 
Card 1/2 0.5mm diameter, 3.5Qnm long. ‘The channel of the legister 
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Deformation. 


(Fig. 2) uses a photo cell type StsV-3 (CIZB~3) placed 
with its light source in the chamber 1. The channel for 
the registration of jump-like changes of the electrical 
i R, Fig. 3) consists of a sensitive Av 
quency band from 4~2000c/s and with 
the level cf fluctuation noise as referred to the input, 
of the order of a few thousandths of mV. The experiments 
have shown that the instrument has a high degree of sensi- 
A schematic diagram of the mechani- 
basic circuit diagram of channel l, 


sram of the channel R and a photograph 
of small jump-like deformations are given. ‘There are 4 
Slavic references, 


SUBMITTED: November, 28, 1956. 


ASSOCIATION: Institute of Physical Chesistry of the Acadeny of 
Sciences of the USSR. (Institut tizicheskoy Khimii AN SSSk) 
Faculty of vhemistry of the Moscow State University imeni 
KM. V. Lomonosov. (Khimicheskiy Fakul'tet hiGU im. 
M. V. Lomonosova.) 


AVAILABLE: Library of Congress, 
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29-2-19/60 
AUTHORS 1 Shchukin, Ye. D. , Goryunov, Yu. V. , Pertsov, li. WS, 34 
: Rozhansxiy, V- % Gage eto ee 
TITLEs On the Nature of the Unhomogeneous Plastic Deformation of 


Metal Mono-Crystals (O prircde neravnomernosti plastiche sxoy 
deformatsii metallicheskikh nonokristallov) 


PERIODICAL: Doklady AN SSSR, 1958, Vol. 116, Wr 2, PP» 277 - 6.3 (USSR) 


ABSTRACT: In a previous work the following was showns The jumps of 
deformation of C,5 to zum which usually car te observed in 
the case of expansion of a zinc-crystal, have 4 very coapli- 

cated structure and are the sum of a series of elementary 
jumps, which form in the various cross sections of the cry- 
stal. The investiration of tic elementary shifts made it ne- 
cessary to diminis. the inertia of the apparatus considerably 
and to increese its sensitivity to 50 A- ‘Me mono-crygstals 
with the diameter of 0,4 to 0,6 ma, which were of very pure 
(99,99 9) zinc, cadmiun, tin, lead and aluminum, were atretch- 
ed during constant stress and at roon teaperature, where by 

Card 1/3 the stress was a bit higher than the atretching-strain limit. 
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In all the cases of the test-pieces (save aluminum) together 
with the deformation also the change of the electric resistance 
of the test-piece was registered. In the case of stretching 
zinc, gedmium and tin many small jumps of 150 to 200 on to 
2 000 with a duration of 1 - 3 to 30 microseconds were re- 
gistered. Jumps until 10 000 - 15 000 g were found rather 
seldom, and if they were found, they were usually of several 
small jumps. Also considerably less expressed jumps of 1 000 
to 5 900 were observed. By careful microscopic examination 
of the deformed crystals was found out that those jumps of 
defornation result on shearing and not on twin-formation. The 
number of jumps, which can be observed, increases with the 
decrease of their size (at least on to 250 - 300 R). Cbviously 
there is no minimum size of the jumps, but a superior limit 
of the elementary shift. In the case of mono-crystals of alu- 
minum and of lead a clearly marked formation of jumps was not 
observed. The results which were found out here prove the re- 
sults on large jumps. The discontinuity of the flow and the 
quick jumps are to be regarded as a com:on feature which is 
produced by the nature of dislocation of the plastic defor- 
mation. There are 4 figures, and 6 references, 3 of which are 
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AJTHORS: Pertsov, N. V., Rebinder, P. A., SUV/26-123-6-36/56 
Acadenician 

TITLE: On the Curface Activity of Liquid Metallic Coatings and 
Their Influence on the Strength of Metals (0 poverkhnostnoy 
aktivnosti zhidkikh metallicheskikh pokrytiy i ikh vliyanii 
na proci.nost' metallov) 

PERIODICAL: Doklatly Akademii nauk SSSR, 1953, Vol 123, Nr 6, 
pp 1043 - 1070 (USSR) 

Foree iis are i One and the same coating of easily fusible metals jdisinis es 


the strength of sows metals but exercises no influence on 
other metals. On the other hand, also the behavicr of one and 
the same metal depends on tht chemical nature of the metallic 
coating. The decrease in strength can by no means be ascribed 
to the dissolving effect of the molten coating, nor need it 

be connected with the selective effect on the grain boundaries 
Experimental data on the influence exercised by easily fusible 
metal coatings upon the mechanical properties of metals are 
divided into two distinctly separated groups: 1) The strength 
of the investigated metal is considerably reduced. 2) There 
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On the Surface Activity of Liquid Wetallic Coatings SOV/20-123-6-30.5¢ 
and Their Influence on the Strength of sietals 


Card 2/3 


is no such reduction of strength. A comparison of these data 
with the diagrams for the fasibility of the corresponding 
binary systens metal-coating shows that to the decrease of the 
strenzth of a solid metal under the influence of a ligui¢ 
coating there always corresponds the existence of a sufficiently 
narrow but absolutely finite domain of the formation of a solid 
solution. Corresponding to the complete lack of strength 
reduction, there corresponds, in this diagram, a wide range 

to whicn there corresponds the formation of a solid solution 

of the metal coating in the investigated metal. Seen from this 
point of view, the results obtained appear to be trivial. If 
however, the range characterizing the production of the solid 
solution is so narrow that also the system metal coating 1% 
outside this ranze, the deformation of the metal takes plate 

in the presence of the liquid phase of the coating. The 
reduction of the strength of the solid body (of the setal) 

may te explained by the absorptive effect of the aolten etal 


coating. In polyaolecular transition layers to the film of 
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the liquid phase on the surface the work of formation on the 
discontinuity aurfaces decreases with an increase of recipro- 
cal fusibility. There are 1 figure, 1 table,and 68 references, 
7 of which are Soviet. 


Kafedra khimii Moskovskoge stankostroitel'nogo institute 
(Chair of Chemistry of the Moscow Machine Tool Inatitute) 
Kafcdra kolloidnoy khimii Moskovskogo gosudarstvennogo 
universiteta im. HM. ¥V. Lomonosova (Chair of Colloid Chemistry 
of Moscow State University imeni M. V. Lomonosov) 


Septenber 16, 1958 
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SOV/70-41-6-14/3} 

AUTHORS: Shehukin, Ye. D., Pertsov, N. Ve, Goryunov, Yu. V. 

TITLE: Concerning the Change in Mechanical Properties, 


Structure, and Electrical Conductivity of Metallic 
Single Crystals Under the Influence of a Strongly 


PERIODICAL: Kristallografiya, 1959, vol 4, Nr 6, pp 887-897 (USSR ) 


ABSTRACT: This article deals with changes in the mechanical 


compounds which are lightly Ssurface-active, and 
increased brittleness of high-melting metals coated 
by low-melting metal melt such as of Zn and Cd coated 
by Hg or Sn. Possible explanations for these phe- 
nomena are cited from the works Of Academician P. A. 
Rebinder and his school (Dokl. Acad. Sci. USSR, 111, 
Card 1/6 1284, 1956; and others). 
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Concerning the Change in Mechanical Properties, 77113 

Structure, and Electrical Conductivity of SOV/70-4-6-14/2} 
Metallic Single Crystals Under the Influence 

of a Strongly Active Adsorptive Medium 


physical properties and Structures of polycrystalline 
specimens and artifictally grow Single crystais or 
Zr., Cd, Sn, Pb, and Cu of highly pure compositions, 
O.5-1 mm in diameter and 10-25 mm long, with or without 
ecating by molten Ga or Hg. The experimental data are 
presented in figures and tables below (Fig. 2c, 4, 5, 
TS) X-ray diffraction data disclosed that Ga-coating 
with subsequent Ga penetratior. into the crystals 
increases unit cell dimensions and leads to a gradual 
partition -f Sn and 2n Single crystals into an in- 
creasingly larger number of disoriented Dlocks, i.e., 
to tne transformation of Single crystals into poly- 
crystalline specimens. (Ga-coated C., and Hg-coated 
2n crystals cid not show partition into blocks even 
after long aging. Ga-coating improved the mechanical 
properties of polycrystalline Sn and Zn. The electric 
resistivities along the axes of high resistance of 
Sn and Zn single crystals dropped rapidly with the 
Card 2/6 partition into blocks and increased along the 
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Fig. 2c. Ultimate tensile (P,) 
and shear ( T,) Stresses as func- 


tions of the ortentation of Zn 
Single crystals coated by Ga-melt, 
at indoor tempera‘ure. X denotes 
angle between basal Plane and 
crystal axis at rupture point. 
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Fig. 4. Ultimate tensile (p,) 
and shear (7) stresses as func- 


tions of the orientation of Ca 
Single crystals coated by Ga-melt, 
at indoor temperature. X denotes 
angle between basal Plane and 
crystal axis at rupture point. 
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Fig. 5. Ultimate tensile stress P. ina Sn single crystal as 


finction of aging, after coating b 
Stretching at the rate of 2.4 iy es of a crystal 13-14 mm long 
and 0.62 mm thick: nN aye ; as 
ments. 
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2 tables; and 29 references, 24 Soviet, 3 U.x. 
German, 1 Japanese. The U.K. references are: 
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" 24(2, 6) S0V/170-£9-6-1/20 
AUTHORS: Pertsov, N.V., Goryunov, Yu.V. 
TITLE: On the Effect of Thin Mercury Coating on the Strength and 


Deformat:on Properties of Metalic Single Crystals 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Nr 6, pp 3 - 6 (USSR) 


ABSTRACT: Tho offoct of adsorption reductton_of metal strongth was dia- 
covered by P.A. Rebinder [Refs 1-37 and wae studied by S.T. Kishkin, 
Ya.M. Potak [Refs 4-67 and V.I. Likhtman and L.A. Kochanova [Ref aie 
The authors of the present article investigated the effect of a 
thin, about one micron, mercury film on the strength and deformation 
properties of zinc, tin, cadmium and lead sirgle crystals. O.A. 
Baryshnikov, a post-graduate of+the Colloidal Chemistry Chair of the 
MGU, took part in this investigation. Its aim was to study regulari- 
ties and mechanism of the action of low-melting metaliic coatings 
and to clear up the causes for the specific features of their action. 
The purity of metal crystals investigated was 99.99%. Two methods 
of investigation were applied: stretching with a constant speed 
and stretching under the action of constant load. The results of 
experiments are presented in the form of tne curves hich show 


Card 1/3 relationships between the stress P and specific elongation € for 
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On the Effect of Thin Mercury Coating on the Strength and Deformation Properties — 
of Metallic Single Crystals 


zine (Figure 1) and for tin (Figure 3) and between the specific 
elongation and the duration of load application (Figures 2 and 4). 
The analysis of the results obteined led the investigators.to the 
following conolusion; & thin mereury coating applied in the form 
of a thin film on single crystals of metais, may alter their 
physical. properties in three different ways: to strengthen metals 
(zinc, cadmiun, tin, lead), to reduce the strength of metals (sinc, 
tin), or to increase their ductility (zinc). The first effect is 

a result of the diffusion of mercury atoms into the lattice of de- 
formed single crystals, and it comes into being when the metal of 

a coating is well soluble in the main metal. The sharp reduction 
of the main metal atrength is a result of the low solubility of the 
metai coating in the main metal, indicating its surface activity, 
j.e., capacity to reduce the metal surface energy by means of 
forming # mono- or polyatomic ayer on the surfaces appearing 
during deformations. The microscopic studies of the specimens 
after stretching have shown that amalgamated single crystals were 
stretched out considerably more uniformly than non-amalgamated ones. 


Card 2/3 
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PaRDSOV, 1 N. V. 


"Te Surface Activity of Liquid Metallic Coverings and Their Effect on the 
Strength of the Metals." 


report presented at the Section on Colloid Chemistry, VIII Mendeleyey Conference _- 
General end Applied Chemistry, Muscow, 16-23 March 1959. 
(Koll. Zhur. v. 21, No. 4, pp. 509-511) 
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Effect of the deformation rate and temperature on the values of 
adsorption capacity of reducing strength and plasticity of 
metals in fusible metal molts. Inzh.-fiz.shur. no.12:77-82 

D '59, (MIRA 13:4) 


1. Institut fizicheskoy khimii AN SSSR, Moskva. 
(Matallography ) 
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AUTHORS: Geryunov, Yu. Ve, Pertsov, Ne Ve SOV/26a¢ 2" S45"8 Jes 
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TITLE: Reductisn of Strength by Adsorption and Brittle Failure 
of Zine and Cadrium Single Crystals 


PERIODICAL: Doh°acy Akademii nauk SSSR, 1959, Vel tO, Nt 4, pp TRA. Tat 
(UssR) 


ABSTRACT: The authors had already ascertained (Refs !.7) that als: highiy 
plastic bodies can ba destroyed under the influence of hight 
adsorbent metals; the metals form fine liquid inclaegions in *ho 
plantio body. In the present paper, this process is favestivated 
cy means of Zn~ and Cd-single crystals; gallium wis used f.° he 
formation of 2nelusions. The gallium was precipitated on the 
oryetals as a thin film so thet a solution of the Saliiaunm lr 
the crystals was impoasible under the existing consentrate-n 
conditions. The destruction of the Single crystals was investi 
gated at various initial orientations of the glide planee. 
crystals were stretched at a constant elongation rate, The 

7 * ° 
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y, and were destroyed in sil 
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Reduction cf Strength by Adsorption and Brittle SOV/20-127-4-15 /E0 
Fadlare of 7ine and Cadmium Single Crystals 


orientations investigated, thus forming basal glide planea. 
Figures 1 and 2 show the resulta of the investigations. The 
Zonke's lew of the constancy of the normal stress at a fracture 
was not observed. Likhtman, Kochanova, and Bryukhanova had 
already pointed out this fact (Ref 5). The law of Likhtman ani 
Shchukin (Ref 6) was observed, which assumes the constancy of 
the derivation of the normel and shearing stress. The effact of 
the gallium is based on its high surface activity. A mechanism 
of the formation of inclusions is indicated. There are 

3 figures and 7 Soviet references. 
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TITLE: Variation in the Structural and wechanical Properties of tne 
Single Crystals of Tin Under the Influence of a Strongly ad- 
gorptionactive Medium 

PERIODICAL: Loxlady Akademii nauk SSSR, 1959, Vol 128, Nr 2, 
pp 269 - 272 (USSR) 

ABSTRACT! This article dea-s with tne influence exercised by a shin li- 
quid ga.sliua film upon tne mechanical and stractaral properties 
of the single crystals of tin and upon their electrical con- 

( 


ductivity. 
or purity 99-999 % 
pred by tne née 
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the samples in a quan 
5-10 mg. As in the casé 
ready earlier, plastic: 
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Variation in tne Structural and Mechanical Properties SOV/20-128-2-13/59 
of the Single Srystals of Tin Under the Influence cf a Strongly Adsorption- 
active Medium 
more in the course of time. After a few days, tne Samp.e 25 
pulverized by the pressure of a finger-nail. A diagra=z iliu- 
strates the results obtained by measurement oft the true tensima 
of the break resulting from an elongation of the galiiuna- 
coated single crystals cf tin at a constant velocity cf W205 
min-’ as a function of the period of time passed since the 
coating of the samples with gallium. The extreme relative 5 
longations increased by 3055 (as a Maximud Yaiue) luameciates- 
after the samples had been coated with gailiuc. This percenta 
éropped to some per cent after the samples had been expos2¢ 
to room temperature for 24 hours, and after some days 
crily very smail. The strength of singie crystals coated wit 
gallium amounts to 1.5 ke me approxizately immediateiy 2 
the coating, and drops te 50 g/mm° after 7-10 days. A-ray 
rictures taken before and after the coating showed that after 
the coating the single crystal gradually decomposes into ii 
etinctly disoriented blocks. After some days the initia. stains 
cr the X-ray picture vanish almes* completely, and the pictsre 
resembles that of a pelyerystalline metal. At a sufficient 
Card 2/4 cuantity of gallium and sufficiently long action of the 
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of the Single Crystals of Tin Jnder the Inflauerce of a Stroszly Adsorption- 
active selium 


latter cn the Single crystal of tin, this phenomenon exterds 
throughout the entire crystal volume. In the case of Samples 
criented in such a manner that their original resistance is only 
small (i.e. at large angles C009 between the tetragonal 


axis and the sample axis), resistance increases in the course 
of time, while it gradually drops after the coating of samples 
with high original resistance (if the tetragonal axis is near 
the sample axis). Galliun (or gallium saturated with tin) 

is a strong adsorbent for tin. During elongation in liguid 
nitrogen the strength of samples coated with gallium really 
increases as.compared to single crystals without coating. The 
authors thank Professor ¥. I. Likhtman, who contributed to 

a discussion of the results of this article. There are 4 
figures, 2 tables, and 27 references, 26 cof which are Soviet 
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Variation in the Structural and Mechanical Properties SOV/20-*28-2-*2, 
of the Sin ae Crystals of Tin Under the Inflcence of a Strongly Adsorpticn- 
active Med 
issocuteony. Ctdel dispersnykh sistem Instituta fizicheskoy khimii Akademii 
rauk SSSR (Institute for Disperse Systems of the ps te 
cf Physical Chemistry of the Acadeny of Sciences, SR)Kafedra 
kelloidnoy khimii Moskovskogo gosudarstvennoge daivetaleeen 
in. M. V. Lomonosova (Chair of Colloia Chemistry of Mosccn 
State University imeni M. V. Lomonosov) 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


Perticov, N. Ve, Goryunov, Yu. V., Kochanova, L. A. Likhtman, V. I, 
On the Mechanism Underlying the Effect o2 Readily Fusible Metal 
Melts on the Mechanical Properties of Less Readily Fusible Metals 


Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 5, pp 1003-1005 


(USSR) 


The authors give a survey of the processes occurring in metallic 


In this connection, hollow cores of dislocation are produced as 
origins of microgaps, Contrary to Organic surface-active 
substances such as alcohols and Organic acids, surface-active 
metal. melts enter the deformed monocrystal, are adsorbed at the 
8p walls, and promote its development by reducing the energy 


effect wag investigatea with pure tin mnonocrystals (99.999% Sn) 
and mercury as a surface-active, liquid metal. The effect was 
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absent at room temperature, 
room tem 


metal is, however, 
fusible metal 
will be found 


This is explained by the fact that 


the molting point of tin so that 
vigorous. The Crystal strength 
been attained 
of mercury 
but again 
te If a readily fusible 


with rising 
found by s, ?, cishkxin et al, 
‘ar manner. There are 2 figures 
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SOURCE: AN sssp. Doklady, v, 172, M+ 5 1967, 1137-1149 
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TITLe; Vropacation of Cracks ino vine Plates deformed tn the 


Preseres otf an isolated molten drop of a Surface-active 
metal 


PERIODICAL: Pavala metallow y metallovedeniye, v.44 
WV is ER og Tih 
TUN: (nN Continuation of Cariirer work (Cis.h, “umm etal 


Sek 
SSSR, 1961, 136, POOL) tte Present auchors 


Studied tine eftect af 


locally applied drones of molten mercury and 
tance of zinc to fracture, the experiments With 


fallium on the resps. 
mercury were 
Conducted at room temperature on Cechnical grade, 98.7% pure, zine 
Specimens, O0.% ~ 7,..) mm thich and Up to SO em wide. Specimens 
this type, E£ripped it one end ain the horizontal POSItion, could 
bent throurch 90 Without tormation Ot visible cracks in the absence 
of ia Surface-~active Substance, tf, however, a drop (oO.u - i nie) 
or mercury was placed on the upper surface of the test prece in 


its central line, 1” = 30mm from the fixed end, a crack was formed 
Card 1/4 
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beneath the mercury drop When the bendins moment Reached a value 
Producing 9 const aint tensile SEL AS “ode Po ay he/mn~ (in the ObSene |” 
or Mercury this s«rye. was barely “Uflicirent to CAuUsSc a slight 
Plastic strain), Phe crack Absorbed li the liquid Mercury oy oy 
fraction of Ae second and CONtintued to Increase at a PPOgroessively 
diminishing rate in tire dtrection tormal to the tensile Stresg 
its length {tn the case of a4 ome mercury drop) after PI, 3 ane 
240 Sec being, resnectively, ate, Spe and Leo mm. Depending on the 
mass m Oo! the mere tury drop, tne time t required tor the crac. 
to reach its final Jeneth 4 Varied from 15 min (for larger drops ) 
to sSevera} days (ror small drons), “ath Inereasing my and 
decreasing thickness J Of the «;: eC imen, lL. AUC reased; the 
Variation in ! Conld pe deseribed by Lo. om at a constant 
dq. \Ccordiny To the ureseng AUtLHOrsS the MaACNitude of | was 
determined by two To eeting Processes: a) Spreading of the 
mercury drop on the walkie of the crack from the Point of apply. 
Cation towards the ends of thre Crach and tt penetration of the 
Mercury into the meta; through tire Walls of the crack. Coquatrons 
Were derived deseribane the nineties of these Processes, Pnatysys 
of these equations cowed that the latter process was not due to 
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accelerated Volume dittusien atone bur was Y result 44 “ever al 
Processes which Included tte folblowrne: formation ang Vbowth of oy 
Network ot Nltradierosccanie Cracks on the walgs Ol the main Crack; 
Spreading of MeErcury an these Cracks by the mechanism of both 
Capillary flow and two-dimensional Miyratiron;: formation of twoe 
dimensional delects on the watls of the Maln Crack and Spreading 

of mercury on these vrerects by the mechanism of two-dimensional 
migration; volume diftusizon, itoa bending moment Considerably 
longer than the miaimum required to Urigeer-off the Process. yf 
Crack-formation was appolired to the finc plate, MICroscopic cracics 
branching-of f the main Crach were formed; AS a result, the final 
length of the Main crack decreased with increasing applied stress. 
This effect Was particularly noticeable in experiments conduct ed 

at a constant load as Opposed to those Conducted at a Constant 
tensile stress, The experiments with eallium were conducted wt 

35 - 36 sal oa In this Case, there was oa time lag between the wpotas 
Cation of stress and formation o1 4 crack in the gine specimen, 

the time lay decreasing with increasing stress, The rate at which 
Sallium filled the Crack was relatively slow and the rate of growth 
sharply decreased from the moment at Which the entire volume of the 
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AUTHORS; Pertsov, NaVs, Candidate of Chemical Sciences, 
and kHebinder, P.A., Academician 


Lestruction - the road towards strengthening 
of materials 


PuRIODICAL: Nauka i zhizn', no. &, 1962, 24 - 32 


TEXT: The authors discuss the effect of surface adscrp- 

tion of various substances on the strength of materials, and describe 

the way in which the strength of a solid can be reduced by the adsorp- 

tion of lubricants or of fusible alloying of metals which are intended 

to facilitate working of the alloy. Results have shown that an alloy 

is weakened only if the fusible metal is sparingly soluble in the 

refractory metal; therefore the solubilities of fusible metals in 7 


refractory metals are being systematically studied. The possibility 
of producing strong new alioys by using surface-active fusible metals a 
as a means of binding together powdered refractory metals is also being 
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Coryunov, Yu. V., Pertsgov, MN, V., Summ, R. De, Shchukin, 
Ye. D. 7 


TITLE: Effect of the microrelief or. the rules governing the 
propagation of liquid metal on a solid metal surfice 


PERICDICAL: Akadeniya nauk SSSR. Doklady, v. 146, no. 3, 1962, 636-641 


TexXT: Jhen the propagation of mercury on a Dacking of crystalline zinc 


freed from tne oxide film by NH, was being studied, two types of propaga- 
3 


tion dependent on the microrelicf were observed for the first time: 
wetting and diffusion. These processes differ essentially in their 
mechanisms. On a smooth zine surface the mercury forms as a drop with the 
edge of contact # . 7°. A dull spot propagates from the periphery of the 
. drop, showing the tine dependence rv tor? which is characteristic of 
diffusion processes. The mass m of the drop does not affect the propaga- 
tion velocity. For smooth zinc lamellag dipped obliquely into mercury , 
this velocity does not depend on the angle of inclination. The rate of 
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diffusion increases with rising temperature owing to the temperature 


dependence of the diffusion coefficient: Dourr” exp (-U/k?) where 


U = activation energy. On zinc surfaces roughened by etching with HHO, 


the mercury drop forms no constant edge of contact, and the spot 
propagates by the movement of the liquid Hg layer. The rise cf Hg on 
rough surfaces depends on the angle of inclination of the surface and on 


1/4 
tha mass of the drop. rs (6mdo/nx6)'/4¢ ae arl/4 holds, which isa in 


good agreement with the experimentally determined dependence r mn tOe3, 
Ad « O39 - C15 - Oxy? where Tio» Ox91 o3, are the specific free surface 


energies of the liquid at its interface with the medium, the solid at its 
interface with the medium and the solid at its interface with the liguid, 
respectively; = viscosity of Hg, 6 = density of Hg. If the smooth 
surface has a groove in the form of an isosceles triangle with the 
interior angle a, the !'Ig will flow along the groove if W< (180 - a)/e. 
Examination cf the ;rofilograns of differently roughened surfaces confirmed 
that wetting occurred instead of diffusion if a~v160°, Conclusions: on 
an ideally smooth surface, and under the action of surface tension aione, 
a thin liquid laye- will not spread as the migration of liquid atoms 
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reduces the surface energy of the solid ahead of the PreOpagation front. 
If a surface has no microrelief, no wetting will occur. Similar atudieg 


might be of value for analyzing the propagetion of liquids on liquid 
surfaces. ‘There are 4 figures, 


ASSOCIavion: hoskovakiy cosudarstvennyy universitet im. HM. oy, Lomonogova 
(Moscow State University imeni x, V. Lomonosov) 


PRESENTED: May 23. 1962, by P. A. Rebinder, Academician 


SUBMITTED; May 15, 1962 
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AUTHORS ; Rebinder, PA. . Likntman, V_1 . Shenuxin, Ya ED: Kochanova, L.A ey 

Pertzov, N.V_ Goryuncy, ‘tu,V. 
TITLE: Regularitias and the me thantem of tne effes: of Mail surface ao. 


tive adm!xtures On deformation arg strength Propér-legs of 8ingle 
Crystal metole 


PERIODICAL; Re erativnyy Zhurnal | Metaiurgiya no. 12, 1961, 34-35, abstract 
eGh254 ("T= inte Fig, Tewa.ci¥, AN SSSR" 1960 “na, 23, 147-161) 


TEXT; Exferiments were made with lifferes'ly crierted Zn and Cd single 
cryeteais of ) mr tn diameter coated with a thin tilm oF Surface active Sn and 
Hg metals. J+ qs shown trat ec “AMPAratures -avea~ T, of "base mM *ai-coating" 
eutectice the Presence of a molten Surfaceeartiya meta. layer strongly reduceg 
de fermability and strengtn of «tne Specimen and prometeg brittle fatlure, The 
brittle effect of «he surfase aCTive mera’ 44 metaly a fanstton of temperature 
and tne deformation rate. Emoritslemern- ari redu:zed Strengtn are net connected 
with corrsaston Frocesses tut are caused ry a decrease of the werk which is 
necéssary fer -ne de velcoment sf Crets racie! due to the adsorp-ion cf Surface. 
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Regular::tee and the Mechanism AOCE JAIC} 
a-..Vé mé*al acme on tne sharmai micr: eurfa.as tadr:p of tne test tem. 


Ferature bteliw T. of the "tase metai--oa- ing" euteczics, tne embrit~ling effect 

vanishes gradualiy, due to a redusad motility of adsorption-active atoms, The 
emori*tiing effect vazishss algo ar sufficiently high temperatures ani low 

tension rates, V 


when sne resorptton of de formation micre-hetercgereitiesa and local 
Stresses prevents the faliure nucle! *o deveicr inte dangerous Cracks, @ven at 
& Conéiderable decrease cf free Surfece energy, There sre 21 referencas, 


V. Stepanov 


[Abstracter's note- Comp. te trangia*ton) 
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SHCHUKIN, Ye.D.; PERTSOV, N.V.; GORYUNOV, Yu,V, 


Change in the mechanical properties, structure, and electric 
conductivity of metal] monocrystals under the influence of a 
strong adsorption-active medium. Kiri stallografila 4 no.6:8&87- 


897 N-D 159, (MIRA 14:5) 
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(Cadmium crystals) 
(Tin crystals) 
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SUMM, B.D.; GORYUNOV, Yu, V.; PERTSOV, N.V.3 SHCHUKIN, Ye.D.; REBINDER, P.A., 
akademik : 


Devel opment of cracks in a bent ginc plate associated with a 
local application of a liquid surface-active metal (mercury) . 
Dokl, AN SSSR 136 no,6:1392-1395 F ‘61. (MIRA 14:3) 


1. Moskovekiy gosudarstvennyy universitet im. M, V, Lomonosova i 
Institut fizicheskoy khimii AN S&SR, 

(Zine) 

(Mercury) 

(Deformations (Mechanics) ) 
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SUMM, B.D.; GORYUNOY, YuoVe; PERTSOV, N.V.3; SHCHUKIN, YeoD. 


Spread of mercury over a free zinc surface in connection with a 
study of strergth reduction due to adsorption. Doll.AN SSSR 137 
no.6:141%-1415 Ap '6l. (MIRA 14:4) 


1. Moskovskiy gosndaratvennyy universitet imeni M.V.Lomonosova. 
Predstavleno akademikom P.A.Rebinderom. 
(Mercury) (Zinc) 
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(Aced Sci USSR. Inst o° Crystrllography). (KL, 1-01, 183) 
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AUTHORS: Summ, 32. De, Goryunoy, Yue Toy Pertsoy, Ne Ve, 


Ye. De, and Rebdinder, Pe A.. Abademiotan 


TITLE: Cracking in a bent zine plata with local applicaticn st @ 
liquid susface-active metal (mercury } 


PERIODICAL: Doklady Akademii nauk SSSR, v. 1365 Toe-b yg. 9G 99S, 132" 


TEXT: The authors deal with tre problem of changing the mechanical ; 
properties of metals by the action of surface-active metals. The presert X 
on the action of small mercury drcps on cracking in @ bert 

zinc plate. Industrial zinc of the thickness & = 0.8~3 nm and the width 

a of up to 50 cm wes bent by a force F, as is shown in Fig. 1. In the 

place of Hg application, the stress py was only about 7-8 kg/mm? (tensile 
strength of Zn about 18 kg/mm? ). In the sbsence of Hg, no ecnsiderable 
residual deformations occurred after 10 min3; at a higher load, tne 2-5. 

could be bent at right angles. If, however, at a Pp cf atcut 7 kg/m 

an Hg drop (masse m about 0.2-40 mg) was applied to the zinc surface 


paper reports 
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polished by etching, a crack formed which, in a short time (1.2 sec}, 
adsorbed the entire Hg, and rapidly extenced perpendicular ‘c Ep. The 
rate of extension decreased gradually, anc was already very lcw after 

5-10 min. The crack extended cover the greater part cf its langth through 
the entire thickness 6 of the plate. The final length L of the crack 
depended on the quanity of Hg. On the basis of concepts of the migratic:. 
of Hg along the cracked surface and the 4:ffusion of Hg into the cracked 
surface, the authors derived for the length L: 


L = 672/3_2/3 (A = const). This equatior was confirmed experinertaity. 
Cracking showed three stages. At the first stage, the rate of tracking 
is constant and independent of m, the mass of the Hg drep. Hg is 
adsorbed, and distributed over the crack. With increas:ng volume .f tr 
crack, the Hg is no .onger sufficient te fiil it. This is the bLeeinrnins 
of the second stege. Hg is distributed as a liquid phase cniy on the 
crack surface. The He migrates to the piace of destruction, and diffu 
into the crack surface at the same time. At the third stage, no ners 
liquid Hg is present. The slow growth of the slit takea place thrush 
migration, the Hg adsorbed on the slit wall being redistrit.ced,. 
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According to the authors! opinion, a detailed analysis of migration and 
diffusion, and the reduction in strength of metals under the action of 
surface-active melts, can be studied by means of such experiments. 
Furthermora,’ the kinevics and migration of adsorptive atoms will be 
studied. There are 4 figures and 4 Soviet-bloc references. 


ASSOCIATION: Woskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(Moscow State University imer.i M. V. Lomonosov). Institut 
fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences USSR) 


SUBMITTED: Novembe:> 5, 1960 y 
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SHCHUKIN, Ye.D.; PRRPSOV, N.V.; ROZHANSKIY, V.N, 
anata NER nee 

Investigating the irregularity of plastic deforaationn, Prib.t 

tekh.eken. n9.2:93-102 HreAy '57. (MLHA 10:7) 


)}. Inetitut fistcheskoy xnieii AN SSSR i Mhimicheskiy fakul'tet 
Moskovekogo gosudaretvennogo universiteta im. M.V.Lomenosova. 
(Defornations (Mechanice)) 
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AUTHORS: Rozhanskiy, V. N., Pertsov, N.V., 20-5-14,/48 
Shchukin, Ye. D., Rebinder, P, A.. Academician 


TITLE: Effect of Thin Mercury Coatings on the Strength of 
Metallic Monocrystals (Vliyaniye tonkikh rtutnykh pokrytiy 
na prochnost' metallicheskikh monokristellov). 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr 5, ppe 769-771 (USSR) 


ABSTRACT: At first the authors shortly report on respective literature. 
In the present works the monocrystals of zinc, tin, cadmium 
and lead (degree of purity 99.99 %, diameter 0.5 mm, 
length about 10 mm) were investigated. As surface-active 
substance served mercury which was applied in form of a 
thin coating by means of immerging the sample into an 
Hg, (NO, ),-solution, The mercury covered the monocrystal 


with an equal film of about 0.1 p thickness and was rapidly 
saturated with the metal to be investigated. The investi- 
gation of the strength properties of the amalgamated mono- 
crystals in their expansion with constant velocity showed 
that the strength of the zino- and tin- monocrystals 

Card 1/3 covered with mercury was a few times less than the strength 
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Effect of Thin Mercury Coatings on the Strength of 20-5-14/48 
Metallic Monocrystals. 


of the non-amalgamated monocrystals. Such an abrupt decrease 
of strength is ooviously connected with the important 
decrease of surface tension at the metal/mercury boundary 

as well as with the decrease of the production operation 

of a new surface at the crack. The investigation of axial 
ground sections 2f amalgamated zince-monocrystals according 
to their deformation showed the following: The cracks can 
develop on the surface as well as in the interior of the 
monocryntal, which can be seen in observing the axial ground 
sections. The development of the cracks in the inner part 
can be connected with a noticeable diffusion of mercury 
into zinc (at roon temperature) with subsequent decrease of 
the surface tension on the daveloping inner separation 
surfaces. The rise of temperature up to 160° C annihilates 
the above-mentioned phenomena of catastrophic brittleness 
with the zinc-monocrystals investigated and reconstitutes 
completely the plasticity and the strength. Also the 
decrease of the deformation velocity causes phenomena 

which are similar to those developing with the rise of 
temperature. The strength of the body decreases with the 
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Effect of Thin Mercury Coatings on the Strength 20-5-14/48 
of Metallic Monocrystals. 


decrease of the surface tension on the just produced crack 
survace, but it increases with the creation of conditions 
which prevent the accumulation of great dislocation 
ava.anches near the possible potential barriers. There are 
4 f.gures, and 11 references, 6 of which are Slavic. 


ASSOCIATION: Chair for Colloidal Chemistry of the Moscow State University 
imeni M. V. Lomonosov (Kafedra kolloidnoy khimii Moskovskogo 
gosudarstvennogo universiteta im. M. V. Lomonosova), 


SUBMITTED: July 10, 1957. 


AVAILABLE: Library of Congress 
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ROZHANSKIY, V. N., GORUNCV, G. V., SCHUKIN, &. D., P&RTSOV, I. V. 


Mosecw University, Institute -f Physical Chemistry of the Acad. sci., USsi, M soc. 


"Unhomogeneous Flastical Deformation an¢ the Effect of Surface-Active 
Mediums on the Mechanical Properties of Crystals.” 
Paper submitted at 
Program of the Conference on the Non-Metallic Solids of Mechanical Properties 77 inered 
May 19- 26, 156. 
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- SOURCE: Al SSSR. Iavestiya. Metaliy, no. 5, 1965, 164-169 


| TOPIC TAGS: wechanical heat treatment, dispersion hardening, heat resistance, ten- 
- sile strength, annealing, yield stress 


ABSTRACT: High temperaturg-tensile tests were made on NP-2 Wi Pods of 16 mm dia- 
meter. In addition tc Cé”’the Ni contained the following base impurities: 0.04% Mg, 
0.02% Fe, 0.06% Si, 0. 013 mn, 0.03% Cu, 0.015% Zn and 0.014% 5. The rods were given 
a preliminary annealirg treatment of 3 hrs at 1100°C end subjected to high tempera- 
ture thermonechanical treatment (HTTT) at 500, 700 and 900°C (6.7 m/min) which yield- 
ed a series of samples respectively reduced by compression to 2, 5, 10, 15, 20, 30 
and #5%. Sone samples were tested in the annealed state and others after deformation 
at 20°C. Experimenta). results ars presented for both brief and protracted tests for 
tensile strength at “0° and 500°°. As the HITT temperature increased, strength de- 
creased. Maximum increases (1.5 and 2 times) were observed for HTTT at 500°C, and 


UDC: 669.28-157.9 
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The 
yield stress was also found to increase more than the tensile strength; the best 
treatments resulted in increasing the yield to tensile strength ratio from 0.3-0.4 
to 0.8-0.95. For short time testing the same zeneral results were obtained at a 
somewhat lower test temperature (400°C). In the 100-hour tensile strength test, 
strengthening by HTTT was achieved after a deformation of sore than 20%. At 45% de- 
formation, the 100-hour strength of Ni at 500°C rose to 25.8, 26.6 and 30.8 (kg/mm?) 
foliowing HITT at 900, 700 and 500°C respectively; after cold working, to 31.5 kg/mm? 
These values reflect an increase of 50-85% in strength. A schematic diagram illus- 
trates the effect of preliminary plastic deforsation at variows temperatures on the 
heat resistance of metals and alleys. In no case did phase trensformations or dis- 
. persion hardening occur. 


The low strength region in this diagram was for low defor- 
mation. Orig. art. has: 3 figures, 1 table. 


for cold working at 20°C--for the more heavily deformed (40 te: 45%) samples. 


SUB CODE: 11/ SUBM DATE: OGMay65/ ORIG REF: 005/ OTH FEF: 002 
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lertsov, S.V. 


Some particular features of radio Signal propagation 
in parametric systems based on solid-state diodes 


PLRIODICAL: Referativnyy zhurnal. Av‘somatika i radioelektronika, 
Oe 5, 1°62, abstract 5-~256 1 (V sb. Poluprovodnik, 
pribory i ikh primeneniye no. 7, Me, Bov. radio, 1961, 
141-168) 


TEXT; Expressions are derived for the parameters of a Single-cir- 

cuit perametric amplifier with: solid-state diode used as a non-li- 

near capacitance. Operation of the amplifier is analyzed separately 

Tor the cases of one or both Output voltage harmonics being used. It WA 
is si.own that, by naking use of equivalent circuits, transients in 4 
the amplifier can de calculated by the method devised for the clas- 
sical tuned amplifier, and that transmission band-width and relative 
off-tunins, exert principal influence on the character of transients 

in a parametric amplifier, in the same way as in the conventional 
eae 9 references. [Abstractor's note: Complete translation |. 
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AUTHOR: Pertsov, S.V. 
__ 
On| ‘ . . . * 
TITLE: Noise factor of parametric amplifiers with semicon- 
ductor diodes and methods for its rational reduction 


PERIODICAL: Rezerativnyy zhurnal. avtomatika i radioelextronika, 
no. Ll, 1961, 12, abstract 11 K92 (V sb. roluprovod- 
nis. pribory i ikh primeneniye, no. 0, I, Sov. ra- 
dix, 1960, 63-91) 


TEXT: Basic requirements of ‘ront end stages of low noise 
receivers and noise characteristics of diode parametric amplifiers 
are considered. Formulae are derived for the noise factor of single- 
and double-circuit amplifiers and amplifier-converters. The inf lu- 
ence of diode paraneters on the amplifier noise factor is considerec. 
Noise reduction methods are analyzed which permit amplifiers with 
noise characteristics not inferior to those of nolecular amplifiers 
to be obtained. It is shown that the use of parametric amplifiers 
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in front of microwave receivers makesizt possible to raisc the tures- 
hold sensitivity of reccivers to 4 potential ly feasible level dcetver- 
mined by external noise. The comparison of practical pos: ibilitics 

of molecular and parametric amplifiers leads to the conclusion thet 
the Latter have a greater future. The following are given: Noise 
characteristics of trovelling wave microwave amplifiers, molecular 

and diode »arametric amplifiers; the equivalent circuits of single- 
and double-circuit jarametric amplifiers, of the amplifier-converter/™ 
and of the semiconductor diedc, in the microwave range; graphs i}!u- 
strating operation of a single-circuit amplifier when the equality 

Eo ce is not valid; the dependence cf the parametric amplifier 
noise factor on cooling and on diode quality; the dependence of tne 
amplifier noise temperature on the diode temperature, the dependence 
of the diode reverse current and of the amplifier yoise factor on 
cooling and the diode quality; the dependence of tac amplifier noise 
temperature on the diode temperature { Abstracter's note: This point 


is repeated twice in the original, probably by a misorint_/; the de- 
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pendence of the diode reverse current and anplifier noise factor 

on the bias voltage; a circuit of the system with a parametric ampli- 
fier at its input. 10 references. / avstracter's ite: Complete 
translation 
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’ ACC Nb AM5012952 Monograph 
Wikolayev, Andrey Grigor 'yevich; Pertsov, Sergey Viktorovich 
ponat A Tee emnsciae ee 


Detection of thermal radiation at radio frequency; passive radar ri 
(Radioteplolokats ‘ya; passivnaya radiolokatetya} Moscow, Izd-vo 
"Sovetskoye radio”, 1964, 0334 p. illus., biblio. 7,300 copies 


printed 


TOPIC TAGS: passive radar, radar antenna, radar component, radar 
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PURPOSE AND COVERAGI: ‘This book is concerned with the theory and 
application of passive radar. The basic principles of utilization 
of natural.thermallradiation at radio frequency for the determination 
of the coordinates and physical properties of targets are described, 
and data on this type of thermal radiation including methods for 
determining the coordinates of the radiators are given. Simple 
relationships for determining the parameters of the functional ele- 
ments of radar units by range and detection probability or by the 
measurement accuracy of coordinates are derived. Various types of . 
antennas, receivers, and indicators used in passive radar are descri- 
bed. The utilization of passive radar for military and economic 

‘|. purposes is discussed in detail. The book is intended for engineers 
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PURPOSE: This collection of articles is intended for specialists working in the 
field of semiconductor devices. 
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Title : Automatic Regulator of the Rate of Filtration 
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Abstract: Description of the design, principle of operation, 
hydro-mechanic and electric hookup of the automa- 
tic regulator of filtraction rate which has been 
developed by the All-Union Scientific Research 
Institute VODGEO. The use in the hockup of a 
master control-device makes it possible to carry 

out, sinultaneously, a remote control regulation 
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